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(54) SINGLE AXLE BOGIE FOR ROLLING STOCK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a single axle 
bogie for rolling stock assuring good comfortableness, 
favorably used as well in a surface car of low floor 
type as a coupling bogie, embodied in a simple and 
lightweight structure, capable of preventing pitching 
owing to the uniaxial construction, and equipped with 
a bogie frame with its axle beam borne swingably in 
the vertical direction. 

SOLUTION: The single axle bogie for rolling stock 
includes a pair of links 21 arranged in a truncated 
chevron shape approximately viewed on the plan in 
such a way that the spacing across the width on the 
side with car body 3 is wider than the side with the 
bogie frame 11, wherein the intersections of the 
extensions from the left and right straight lines each 
tying the front extremity to the tail viewed on the 
plan intersect at the central position approximately 
across the width of an axle member 13, and one end 
of each link 21 is borne on the body 3 rotatably by an 
inclining shaft 25 and the other end is coupled with the bogie frame 11 swingably in all 
directions by a spherical bearing 24, and the axle arm 12 is borne at the bottom nearer the 
base end of the bogie frame 1 1 with the tip rotatable in the vertical direction, and a shaft 
spring 16 is interposed between the axle arm 12 and nearer the forefront of the bogie frame 
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11, and a bolster spring 17 is interposed between the bogie frame 11 and the car body 3. 
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*«AWI=«LfcTOH-eJ6S. Cti^00^t>»A^ 
^pir. /MD^tt'J>*2 KDf^fflttCDSfiiaP 1**95 
50 ©JtfT*A.©*'6»±'C»LT*A04^i:. C<0^ 



1 



11 

fittfetf) (me) £tefli::B*-*6£$i o- 6 

0>X\ 016 (a) tt¥®0. 016 (b) l*«550. 
016 (c) &JE®®T'&Z> 0 *fli0>-|6£*1 0-6 

u £m#e i tt^sue i a o&mmz-twmmto 

6 1 b^ir^fc. atfflUC-SiOSBtte 1 c£Tft 
$/C^H^tl-i*^SUTL>^ 0 £B»6 1 c<D£T 
*SaNc*6£6 2 0S«al»^lft3Stf>6 2 at* VJlTM 
SfcfCia^U £i&#6 10*W6 1 at&me2t 

me 2 05fc^PBiicttm«6 Qommom^e a 
botanic* xfcMMtf. ^^mz^-DXitm^ii 

Tl^>„ *«C0«^ te@*>fctf>6 9l*$$fi6 3(DtI 

*fto*'Dftfi0H±fc&* o mb&6 i b<D±$*mz 

li 'J > O ^ ^ >r v h 6 5 (OftMltf 6 8 Ic J: tj ± 

£tc£3fc#6 1 <Djfc¥ffl56 1 a i$»3 £ 01811:: 
IS. BE*gX:?U>^<Dtttf;fe6 7jWm**U W3« 
tfrSaLTtN*. fciStfjlctt. ±ESg 1 *««<D-*fi* 

^>*>3 >^ttl^6 7IC«fc*2&£<D-*X'<>*>3> 

^<0 2O(D-9-X^>v3 >r'±Trc*gS&e^fc3t^$tt 

6 2a 6 8T'L^^>v3 >tm*L*tl 

£l£#6 1<D*^«J6 1 a«fca*&**!=*lt 
tTO^:^2ft^ctl:J:y, ^H»6 1 b • 6 1 

c^<tci:oifigt'$»^ 01 7&m7*femtzmz> 

0-7£;*-f t<7)T% 017 (a) li^ffi 
0. 01 7 (b) f*MBB. 017 (c) ttjE®0T*& 
4. *«<D-S6£$U 0-7*<|g6£&fl£iB;i**£ 
C6l*3fc<Di&T'fc* 0 r £B»6 1 b<D±4ig«J 

7 OA«£®fcjfcB4''btf>6 9<D@y t*^ttBR«ifelC 
8i;£$*VCl>* 0 ^7^7 h7 5l*^^SS$ttX 

fey. Zft*<fl^aM 5 a £m#3<flTffifrbTfa£ 

ic^a*4ifc^7<rv F7 6io>raicEiix^y>^ 



(7) Wl20O?-?5On50 ^ 20 C2-??0050A) 

12 

#Dtf>6 9a<£$£ft6 1 ©ftSSttfCfcaTf fc<fc 
tf£*#6 1 <0«5S*t6<tfffitf*3 7 7T*W«$4X. 
£$#6 lO*¥&m<m&ttto'7 7X'&m2tlZ>Z? 
KLTl^CitfjfcfcliaLTl**. *a)ftb<B&*tfjfc 

$1 o-6^^aLri>^>cDT% #a©«M*icoivctt 
o-7^j:i;jtae^6^«a)-«^mi 
10 y. itT$mi*3(DT®fcHay^it^a>r% ioo%tff 

^®2^te(7)S9»^tt'<TS< trt^o C0)tz#). # 

«a>j$®m$i" -ci*. ggtt(D£$i o" £fttvc±. 
»Lfc*iew(D-i6^mi o~i o-5fc®t,r. 

(D$£l 4 • 1 4ffl$B9Iit$lft T*ai2Lfc& 
«<D**W©-Ift^*l 0-6 • 10-7(DI5K ft* 

XtUl\ 

mmosA&i &±t*wLtzztfr*mz>frt+j:?iz* 
*§&mtz&z>&mmmm-u£miz&. xoxiumi 

•e*y, u^tjna*<»*-e«s-c. -*a-otf^>? 

30 (2) &%&isnLfto&&#i)Tmmz&®m<±Ti5 
fotz®&G&iz&3z2ti. &mt£mwo&&&vmz 
to&to&it&ztiz>tkttz % £m&tmm$tztt&to 
&it&ztit>zttzxv* mm&iznnz&n&tK. 

ti*xfmm<mtoz&Lxtextotzxzu\fy*>#m 

izmxtilzZZiXmcDV^^B^ttt&tolzZZ 
TtzmtoS&lzXftZtiZtzlhtz* Siy*l>JftA<fi»-eft 



» 
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MMJfVfrm*V $L%ttftX'fjU 1 }Ztt<X2. 
H3Te£ft. 

(4) £*lc*£EKg&^X*>v3>-C*ia. f*®& 

icmft*a#A<fc < % u >^ ^«^*^rarcsa lt 

ife***&. $£tSfc<fctfi|L|& (*«*tt£*fe> aWH 

*tfct\ Z<0£ ?tZ#i\$t2\Z£Z> 1 X 

(5) »*3«2©*«l^*^*»«tt®+»frfcf>l=J: 

y m#fz*t ^nmicae ww-i* 

>£«x.-Cl*ft*<. c©ttB+»Dlf>*<3M6<0«*fc© 

-retire* maa&BfcB&^fioft&ft <jm*w 

fC<fcft 1 »^X^>V3 >ttttffef=** 2*£<D 
f^>V3 >£0 2O(WX^>i/3>T?J:TfC$a& 

-hBLt::»#JRi <D^^fcfi|^-|6^m<5:Sra«(D^ 

(6) &V>5ommmz&ttZR&&Zm*m&<D'Bi 

mztt?z&£&mt£j£&tz$i?z#£&&t£#x 
ftmtoom&m** mnoumm&X'^mo'p^mtsi 

m?*>£?izm&Zi*x^Zfrh. u-;u±tf>$*i<D& 
mizm&*to<r>m&* (Ai*wictt*f7^«»i*) tff* 
«itt, £*£e**>y***ai*ttffl#*\ 

m<Dmtoo$mm<D*m**m&2f*istzKmLxto& 
*«^LT0eean*»u *i*(Drt*i::»B*--i* 



(8) #632002-2200 5 0 (P2002-2 20050A) 

14 

xt+#\z&&*&xztttiz x t<izm®mm<om 
&wmiz&H*<Dizii}mx'toz> 9 
(8) *B&o*iuttt*&tt**w::. mttormfr 

ttB&BSJurr 4 ttB««M* £ ait ft c £ rc<t y % 

^*^:«»^:<D«>t^ttStBB (ttBflft) MffSIB 

©raic- Be*f»iof-rft««^0}«»t^$BB-rft 
ttBfemm&tift. 

(10) resDj <o^tta>Stti*icBB£Lf-BnCtt^(05fc 

U m^O^SSf *fcBfc£tttttf£ait*££4,l::. 

^>/N # -<Dffe3S^*^<DTffi^^ftCi:fcj;y. « 
20 &UWZ* h v^-W^t-ZWiHZt&Slzit^X. 

(11) «a*«*fl(D4"*»»r-Tfi#tC3«f=»rtL 
x&®&omMmitL* m&ttomftz&tmBtt 
<ofcmiz*ti?n®&swz'£fttzzttz±y % 
omm<m*footo*^w&ztizz\t&&'DX*>m& 

K*&<^x*>mtotmiz*%i*'f* ioo%igm<Dm 

30 BtfRlfcfcfcft. 

(12) £*<DW8<D*«Bfc+it>«l£. ml£*i£<D&*£ 

sa«^KtSLfc«ata^Lx^«-rftci:ic<fcy. ^ 

*ft»S!ix*jU*-£*£<*ft ftyiMbtf 
ftJtU =E-*-^ (DtojE^tBIESftft* 
[BBCDMW^Km 

[01] *^<D^Jfe«»C^ft-id^$$gfflLfc1 O 

o%«*s«*-w**t"«lBBr-fcft. 

ffl L^B^ftft^t 2 BBJAOBSm^^rflBB-eft 

ft. 

[@4i ttwonfemtz&z-i&ismwv^tizm 

ftta>&£® (^®|6«) **-rtcor% 04 (a) ii 

04 (b) (Da~a|$tt^Br®0, 04 (b) tt**# 
^BSLfctt^¥ffi0T^ft. 
RH TKIBI B31 - Kl2tDffiBS(D*JililZEtSLfc-l6^3t^ 
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*Tfc<DT% 05 (a) tt^ffiB* 05 (b) ttJB® 
B. 0 5 (c) ttiE®0-C&*o 
[06] ®SO-toizmtfttfaiZi£®Ltz#m£7K-? 

X% 07 (a) tt¥ffi0* <b) te«BJ0 % (c) itlE 

ffi0-e&£, 

[08] *xmtzmz-&£mom3X&m£7Ft±<D 

T% 08 (a) tt¥ffi0. (b) ttf|®0. (c) l*IE 

[09] 0 9tt*^W^«^-!fi^(D^4*ffi«q^ 
•r^CDT*. 09 (a) tt¥®0, 0 9 (b) ttffiffiB. 
09 (c) ttIES0-C&&. 

[010] 01 O (a) 1*09 (a) (D a - a t$&*Br 
90. 01 O (b) 1*09 (a) (Ob-b^OT 

[011] *nm\z*z-tois*o%5mM%tt* 
[0i 2] 01 itt*»%a>m5^«Jc^^-»^m 
[013] i nrnmn-tesm ^ o snut*) 

[014] *§tw(omin&m<D-Mi$m*i 

[01 5] OCDtt!Stta§^m^d*Jf^Lfc 

¥®0-ofc*u 

[016] *3&B(Df&(D (me) 

1 0-6^ttOT\ 016 (a) te¥®0. 01 6 
(b) (ift®0. 016 (c) fMESBT'fc*. 

[017] xftmomymtemtzmz-msmi 0-7 



(9) *$KJ2002-220050 (P2002 — 22O050A) 

16 

tmttOTu 017 (a) tt¥fi&0. 017 <b) I* 
«SB. 017 (c) t*jEffi0T'fc*. 

[018] *«W<0^3^«ic^-^*:^afflL 

t 1 o o %<g£5t 2 m&&o)m&*K<Dmm&m 

LT^flffiBT'*^. 
[^<D»^] 

1 - 1 • • 1 " 

2 #@ 

3 *{* 

10 1 0 

1 1 sm& 

1 2 46$ 

1 2 a«|£e> 

1 3 t&®&*mmum 
15 

1 6 HtZto 

1 7 tttffc 
1 8 

20 1 9 ft&tt 
1 9 a&Sfi&ttl 

1 9 bl^vt^ h 1 9 b 

2 1 'J 

2 2*23 Z?=7*TV h 

2 4 $3Q«t£ 

25 

2 6 Xht"N°— 
2 7 
2 8 




(10) 8H2002-220050 (P2O02 — 22O05OA) 



[02] [@4) 




(11) ftK!2002-220050 ( P 2 0 O 2 - 2 2 O O 5 O A) 




(12) 8032002-220050 ( P 2 0 O 2 - 2 2 0 0 5 O A) 




[@1 8} 



t * 

(13) #032002-220050 (P2002 — 220050A) 



li16] I017J 




[JgaiB] Ml 3#lfl31B (2001. 1. 3 
1) 

TnL&mo&i3ft<Dmm<&<uz*?tz*&& rug 



mtmm t nmsm&oxnte y nicnusb **** * 



<D&&&2mu.t$L®+'bt?>iz£ yiiics&flsir^fr 

mm<Dtomzm&it-*®ttmzmmLTKn*>tt 
[es** 7 ] tii&umo&mmoptmtzx h 

&to#Z&H$>ttttz^ WKm&to&mmtoMUz? 

regis l tcK** 4 e«<d»£*kjb--*&s*. 
ih**8] m&m**fti5too>+*&i*vTto2\z 
Mmzte&iLTim&<Dm&to#t u nes^M 

[H#ig9) m&tta>mti><0*&®n+'bn2* b?J 
AatlfcSS Lfc»S«^ ^ t UfcS^JB 1 - 8 (7) 

mmommuutm 
[0001] 

[*w<DBW-*a«»»] *a»«o^^-c 



(14) 8KI2002-220050 (P2002 — 220O5OA) 

rss/xj <o^tt^stS$tt*y>^xiifil@4 j 'Dtr>rc 
10002] 

77 a J-tt£G>m££?rr LRT (Light 
Rail Transit) £ ft*:fc*BS«**<MP«3*L. tt# 

MMXt^iMt (800-1 1 0 0mm) fC&igLTl> 

zExao-usmv^ tzm&o>mmz±T-'to<D? 

<fcoTe^>?£R&it^**?fcLfc* DSB (Dans 
ke Stads Banen) tftZtiZm&OisW&S&tlXl* 

[0 0 0 4] *<D«UD5fc?7&llf£ LT. ^§3^1 0-2 
505 7 3^>&lcE3£<n-|6££a<&* w 

[0 0 0 53 *tz. ^I2 7 8 804 7^^il: 
[0006] 

[O0O73 ^fct>*>* ^<DE*ffi<D;S2A<1ftiIfr*3 
0 0 mmigt L^t^flEiC(DKffi«$IC®ffl L £ 9 £ 

&m&hv* mmizmthtf£cz>. 10 

0%&Efc3£<D&®mmfCf*3fflT?£fcl\ > 
[0 0 0 8] 2®«fiECDm^^t>Tm^(D3e 

(mm ffl$tz&fcznz&&i$mtLxmmt zzt 
m&ttizmMT'hz>„ 

[0 0 0 9) ^^2 7 8 804 7^Uttt« 

*ty,*o#&toZtoa*&vxft+zm&X'&z>frz,. 

<t 9 t-fz*§em<»ismtz&mmx-2ui\ 
roo 1 01 **.BBttji»(nAire^$*ifc*i<D-e. 



y, Lt^mmtmmvn^v. -tovtfv?>?2P> 

[OO 11] 

Mz*#mizmz>&&mii4m-&ism&. a) ttvm 
Ht<m&ziti,x®&&mz3tftzii^ mumntexv 
•m&mn 2 &m zit l x scwr * asm m< y > tz 

la^m-cfcoT. b)iney>*W8<0-:a<Dy>*t*. 
wi^m^mtztt^xm^mo^^<Dr^mt<fK<u^ 

Gmt*<Dft*to<D\2&+i>&±X&£ti>tti,iz^ c ) 

cn^^u^^ii. ®&2m*tL<uism&tz 

ZZtZtt&tLX^Z. 

[OOI 2] JiC(Dm^^^^*^rc^^-f6^ 
icfclt^/NCD^ttcO-^CO'JV^fi. JbEb) - c) 0) 

9 1* > j > 9 ^JtT*ra £«thT«**£tt-e« < . * y 

* t <DJj<D5trt& U «»*©*5*fl ©*<>IM8±Tf fr <t 
ffiA^#»r*ifey, £fcteB*tolf>l**A<Ol *3rT? 

^fbf:J:Ed) om&tz*y*%mtz&ZVX'<>i,a 

>v\t. wmmztettz>te&b<u<* y>$£KBt*¥ 



(15) ^2002-220050 (P2002-220050A) 

*zt#ui\ *t*i*» zo*?tztotxtoiz£z> 1 ^ 
[0 0 13] ±uo>Bmzm&tztz#>iz*§£wiz&%> 

1tLX&tt+Z£m&tfU®tpbt!ytz£i)mmzttL 

*¥tk®^fcizm&znz&mmmm-m£mxh^ 

T, B) BHE^m^tt. 5£SSI^Jctt^T^W^O 

?=?>tv homniBzm&tzB+'btfyizjiim&miA 

(DBBf*«t>fi:IRTf*ipttB^ter=a«L, gsraffiftfc 
85mfS^-(*B^pIlilfcl5^fclfilfi^Beg«fcSlt % 

[00 1 4] *nmizmz-toi$m&u#tem*tmm 
mtz&m*!texu ^^B4>^e>^l»^Tt^^3&^ 
B*'C>e>A<mlfi<o^^0S^?4''C>{a^Slcfc^A^t», 

mf*OK*foo>+ib&±2+tozi6t®+Z z t \zu y % 

tom&xoGmcDfeBtf&ztzttitiz. miaoa® 

3 >t&\XtotZ£Z2X&O>VX'<yis3>t02~Da> 
ffe y *M6 tfft #-<? & 4 £\ ±C L ICM * -Ift 

mte&z&z^^tztzzttfmzLiK 

±a>*Lft<D&mzm&lsfto>m&* (ft^Wictt^iT^ 

•r. tfwyv&mmzmitztiz. HBHitjsi^r^ 
©*tty>^a>»*ic»-r*ttdMi:^*»rc»^* 



[ooi 7] *z>tz % »JE*a££ regpj co^tt(03Stt 

[00 1 8} ZOmmz*V % ffi£££<-C£**:*> 

*&TZ>tti>iz^ t<tzm®mm<Dm®mffjtzmttz> 
<Dtz&mv$>z>* 

Kmi6»*tfctt % wJEm{*<DTffiA^T:*l::£&L 

[0020] z.am&vz*v % smtmtttoftnmti 

[002 D $ bfc^fc. tteyjAajtEnganttm 
*mm&#tmBm*'TBto)!Biiz % mem 

too 2 2i z<Dm&tz±y^ mma^fmtzm^tm 

[00233 'fi&aj tfD^tt^atttMzMLfe 

m*kmiu mto<o*t&?z>&.teizm&&#z&\iz> 
£ti>tz* mtt&o&mmnn&KV^i-o-mz 
b*u »y>/<-o>tt«i«»#a>T»ica«-r*ci: 

[0024] CO«MG:J:tJ. **(«*&#) fcXh 

[o o 2 53 fJE3Mft*«*A©4"*»»-eTiai#i=ia 

[00263 cto^fiKfCcfcy. £<.<a*lijWS2j|6ia>rt 

«*en«t»tt**trt^^&. *ffi£te< uremia 
tnti^**-?* i oo%{g^o^ffi6^rigrc^^ 0 
[0 0 2 73 wi&tt<om&0H®i®&*'t>& 



(16) ^B32OO2-22O05O (P 2 0 0 2 - 2 2 O 0 5 0 A) 

[oo2 8) zommz*i) m *-*-£niiEi6(#fera 

iritis jfty*M&tfA±U ^-$-^0 
[0 0 2 93 ZZlz&tz. n*\&*E*&tzKZT. a- 
[0 0 3 0) 3.-/<-if;uv3-r>hXtt^ii<*^^ffl 

[003 13 

mmoxmw&m) kit, 

Bl/CKBT*. 

[0032)01 tt**«<D*lifltff £B 
fflLtcl OO%fiK£2B«&0aSM£^?'«B 
B« B2l***W©*ttWc«&-H^*$BffiLfc1 

0 0%te£itm-mS£^-f«lffi@-Cfc*o B4tt'J>" 

0*B$A&) 04 
(a) 1*04 (b) Oa-aH^iiig, 04 (b) 

l»^¥»«*«Lfctt*™B"ea&S. 051*01 -0 

2<omSS<D^(cSiSLfc-|6^$^-r ; t<DT'. 05 
(a) l*¥®0. 05 (b) tt«BB. 05 (c) ttlE 

BB7ftV« 06tt05(D-%^mi^^r°J^@Lfc 

«S8**-T^BB-ej&4. 

[0 0 3 3) 0ifc£tf02l::*-f «fc9fc. «-BB«« 
1-1* l*£®26<$Jia£ LT©U— ;U9fr£3 0 Om 
mt L<tt33 Omm0>% 1 O 0%&&5t 

mi O0>fi[«T?«A«^-V>»<tt-3Xt^^ *{*3<D± 
MTOtt*B*&1JM3c*i'Cl** # 

[0 0 3 4) B5£3*? -^$10li^ 

1 1 % |&£ 1 2 % Jfc*&£ LT<D#BE3£*IMtt 1 3 % 
«tll 4fc«ktf'J>*8Mfi1 5£§|;LTl>* p £$ifcl 
1tt¥ffi« TB&3J ©^T*«^i:yarB5L»"e. 

oft^y^TT^^fcDottfc^^tt. mmirjsi* 
x i i a<DTsar*«»*ti i bicj:va«« 

*LXl*fc. -*t(D*«1 2 0S«IM«««»»ri 1 a 
©T«ttf^ fcft£<D*6£tf>l 2a£JcV«*MI*<± 
T*«tBKfiataB*ti, Ml 2 01tt**A«>B 

i^^x'Oi/a^m^-r^asrrA^ffigx 

IN^> 0 1 c<D5fc^yi~3£ftl**3^=rAlf 

COttlffel 7±lC*«3$3tl#Lr2%IRlfX 

[oo3 5) *«x*f*. mi6fcft^yftXTA^(cen 

a(nffi«d^^^(7>-tt<Dffiiai 4A<. »*1 4a^L 



.1 



(17) $$532002-220050 (P2002 — 220050A) 



rests ^tti 0 2(o^«rt#ir*&*tf>i 2 

2<o5t^^ES$*ifc»aai 9£a<«s&*-* 

-1 eirfcfi&fcttl 9 a (0 5 (b) -B8) fC£U1S 
tt**U *38U 9£*I*|1 4<D#X©£*<8a*;h.T 
t^o £:&<D«i8«1 9(D4>J31f§mcDB&*fi£3 

[0036] lt*£*Mrey>**Mi 5fcj: 

J J ©*»fz»ftLfc— *!«>y>9 2 1ftft*Tl*ft, 

mi*±&m<m&&tt i ai^Mu *tt3£B 

h2 3f=*y««Lfc30»2 5l=*y 
«ia)ltt5£»2 4 - 2 5$^lfi (Mil) (OSfiISP 

[0 0 3 7] ^®M2 4li, E4(Z^f <fc^fC y>£ 
2 1(D5fc*SISPa>I&ttfl2 1 a^««1 1«tC«»»n 

tzy'^'rv h 2 2<DS*f*ft2 2 a totsitzm*i%z. 

nvBVtOto&fr 2 4a (D®Sf^®ttO>^|fii* 2 4 b A< 
B«e«IC*1*3*U U >*2 T<Dttft%2 1 afllC* 
lfi»24 b 'J^2 4c £ft LT#3g;**VCl> 

^7^^h2 2<0Sl^fl.2 2al3«fct;rtlii* 
2 4a <D4"fcfc<D*afl. 2 4 d £-bT*fcl::*aLT3fc 

t#tf>2 4 ei<«»$n. sret?>2 Aeotocmz-r 

V h2 4 f *<«^LT«rtttltb*l*. £fttr>2 4e 
(DJSSfCtt. rtfc{*2 4a£±T^*&&*f*«J:?fc& 
^2 4giW^tt^ e 
[003 8] 05 (b) £$-r*9fcft>J>9 2 

m«ffi«icj3^T«na:wsa(D3£iii2 4 • 25©^ 

(MM) «)»fills^««fti 4«tu 
-;U9i:<omtt^^51^)<fc9fc«|^$ttT^^ tt 
J*ffil6S2 4/cftxT, a^-^aOhXI^" 
I±U £'fl>B&t*ftBl vcft*M4>IM ft** L r 

[0 0 3 9] ££fc % @5 (a) ic^-rji^lcMMrtt 
1 3(Dfi^lSl(0f$l^rBl(aiSmiaBlC|3L>T. 

h 7/<-2 6 ftBa«jft»itTso*^§sar*fc * 

^tlbOXh7^-2 6 • 2 6ra^^3(0T®^y^ 

BMHdtBftft) ft««-T*fc«>fl)*lttMit2 7ftT 
ra&BfcBfcfclvC. tt*gefefc*>/<-2 8<&-*i£ 



-2 8(0ffe^lft*^3(DTffi<l:yT^Wr^SLfc^7 

^7 h3oicaeLTi^e 

[0 0 4 O] C(D«i:^/CLT*«C0-|fi^$1 0 36<mR£ 
Sftfctf. a«»Wl J: tf*-Wl«>*Sa<D 

m<*tmzttztizt±\iT*. **«fc^ar*. *fc 

-*6£SM 0£#a<D*<D£fcffl^*C£A<Tr£*;6<. 
@i 8 CD*? tz&m 4 1 $ ragDj (D^ttcosittWcB 

ttLfc-»«10-3 (@8#fg) 
[004 1] B6fCtt*«<0~l6^mi OtfmtoStZtt 

LWttWfcSttBLfcttSft**^ Wtfi3 0i& 
ft(0^e@«4'^O^fit®4 1 'L^LrfS^l 3-14 
J5*lMr*iti i Wtf-HtttKMEB-T*. coi^ * 
>/<-2 8A<ff«-#fi$nSttt»t. tittfaOlSMl 
fctt/cttffi**. JSttSP*t2 7A^(0Xh^/< 

-2 6fcii«U ^£<D&@fcg^JLf:i&0-f*C£A< 
fijt**lft. BMf=S«OU>»2 1(7>5t^ttSrc^L 
«B|4ft2 4ft^LT^*»l 1«;R«0^7^h 
2 2A<ft<rr*£**,fC. tttffcl 7tf£ffc-f*. C<D 
«fc^f::LT. ^tt<DU-;U9lCj»oT-|fi^mi Otf 
ttBU U-;U9CD®^lc^|A-r^^5c(D«55l^B 

10O42) tCM, @13tt^-tt#$lO^ 

«^Mr=SL/c«BB-e&«. mmz7rst*?tz* urn 

1 2(7)5t5i©ra/cT, Ufettttl 3iz®&&&tz3:ft£ 

titz-nom* 1 4 1 4*<**i«iB6eaE 

LT*6£i 2At±T*firrS»^fttlr3t»$^ 

2 £ iBOlAlgfel 6lC*y l&^OWX'O 
V3>6<«f££*lT^*. Ztz. £$#1 
24ft*tf/\(D«y>^2 1 £rtLT2fc#3 

*U ccottaST'^^i il*^®«S2 4^3t^i:LT 
(Dtttffel 7lCj:y 2^05"9-X^>va>A<«5«$tl 

a>^x^>v3>^tt«tei 7jc^^2^o>-9-x'<> 

[0043] $^>fC, *«<0tfX'<>e/3>ICj:-5Jt« 

micistt^ u >^ 2 1 0MMM<tt < . y >^ 2 1 ^15 

52 4lCj:<b~—7^v3>0-tfX^>v3>A<«lfi£^ 

<D&wz*^Tt>?frtzmst3&mut*tfXit*zt£tt 
Lxtenmz*2t*tfy*>v$t&z&z*zt#u 



(18) 



^2002-220050 (P2 002-2 200 SOA) 



[0044] Lfrt* «®«ICfct>T/\(0^ttU>^2 

[0 0 4 5] /\tf>=rtt<D— *J<0U>*2 1 i*. ¥ 

BfffcT'M 2 1 (0^ffllS(OSfi«P^SI?mi*a)^ 

frb. C<D2fc£0£--|6£!JU 0OSSJI@*'L^Lt 

lcy>^2 l<D&nwm$:&HZZtt)<T'2Z> 0 t< 
tZ % JiEL/t«^5t»ffimmi(Dia^rctt. $«:3t^ 

#1 3$S«nctiz<>:iJ, ft$I1(0^-X^ 

I0047) @7tt*H^rc^i)-|fi^<0m2^« 
£*-f*,<DT% 17 (a) l*¥®0. <b) tt*S®0. 
(c) l*IE©0Tr$>*«, 

&?Z>tZ:Z>l*X<D*iVhZ>* U>$3 1<& 

#}&3 3 fCcfc y :?^>r v V 3 2 €*LTM* 

fc. U>*3 KD^«tt^3lC^ffi|fig2 4^L 

riiisstvco*,, #*s* y>^3ico^tttt. mm 

[0 0 4 9] @8(i^«^4-|fi^$Om3^«W 

08 (a) tt¥®0, (b) (*®ffi0. 
(c) (*IEffi0-t*fc* o 

[0 0 5O] 0-3*<±££|fefltl8 

£t-*£c*f*&<&.a-cfc*. -tfcfr*u »«4 1 £ 



164 3CD*SilC*64 4 £-*B£«JtelCl&ff LTttfc 
*>3CftLfzZt. 16^4 1(D5fe*Si24 1 b(Ortffi(cx h 
?'<-4 52l%1&2&ttTtoft2tZ'£&L* Sf*3(0*t 
fc?-*&SfC«^#4 6£SttfcC£, MX 4 1<D& 

SS524 1 cOrt«3lz5r>/<_4 7e&-*S£@3&u 
y<-47(Dffedal^$»:3<0Tffifca^LfcC^:T*fc* o 

^-<offe(Df8^icoi>Tfi. ±ef£i£tefl£#s-f 

C(0llf£**fc*-*&£)?11 0-3t* v *6£4 1 £54* 

tt. 01 8fC^t"*^IC— ^<D$«:3tt^$:i 0-30 
tttftol 7±IC;£fcU ^(D^3^|i|E-^<Dmtt: 
3±^Mfe^^T|KI5-r^o fit, 20<D3£(*3 • 

[005 1] @9tt*^|C«^-|fi^(Dm4^$g0ll 
^t^i©t% 09 (a) 09 (b) ttftj® 

0. 0 9 (c) (*jE®0T*fc*e Ztz. 01 0 (a) fcfc 
09 (a) COa-a^tt^BrffiB, 01 O (b) (*09 

(a) <Db-biatt:*;BOT0T*&*. 

[o 0 5 2] 01 oiZ7jk?*?tz % *«(D-lA£*n O 

-4tttttffe1 7<&±®fCB&RB2<Dtf:feS5 1 £^8:L 
Tl>*. CtttftaSS 1<0g£Sn&tt*5 2fil&tt*L5 

3^na-rimr^^<of>5 4fcj:y-js«^>ry h 

5 7^U^1 1lc*E^£*iTt**A<. ^tt?L5 
3itf>5 40Klr|^ ^S5J(Dl*?tt5 5a tn»5 5 
c ©IS!i:5tt(DiA7' ? va5 5b ^ ^ Ufc U 

fc, T«6^A«5 1 aT'Jt«36<^JSSJ^U^>»CDm 
9155 1 bfr£ft*2©lS£@j£L-C^*. ~^T. 
3(D7Itli, SU«i5 1 b(Df*»i££%jf LT2#(& 

n^o>-» ^mt3^^ fcj^tt^ m -s^ssj oig y « 
5 6$teiLtfc5, ca>m^ic.ty, 0- 

4<0fil®^IC^3fC^LTBgy«5 1 b • 5 6fl,TC'1i 
n&tiltZttUz* □^yva5 5bi^tt7 l 
A-XfC-|a£ljM 0-4A<fi|®r^ (01 2#M) 0 
[0 0 5 3] 01 m*||^!:^-«|^0f5$i 

«^-r^®0. 01 2(*@i Mt*§zm<Dm5&nm 

[0 0 5 4] *«<D-I6£$1 0-5A^4*ffi«<0 : e 
tt^ffifit* /N0)^tty>^2 1<DttJHlft<D 

fet^r$«i^i 3on^(c^<b<t9t. s^o>y>^ 

2 1 ^SSLfcCiT'fcio Sj*IO<0*I61 3^(D(aa 
W^tt-W^l 0-S<D&ttfotz£r>X&Ut) % S 



a 

* t 

4>«fc/cfi^^*C£f::fcy. $£l 4 0W&;*)lcj:*l& 

*oo±c zoxoum 

[0055] @1 4tt±Kmi*ffi«<0-|6^mi 

m&mzmLtz^m®. 01 5ttss}--*i£*i 

[0056] C*t«t><D0A^«^*<fc /vCD^tt'J 
>*2 1 ^^ffl^OSfi^Ptt^OiifT^^*^ 
JtX££LX££oa<±i:. C(Da£0£i*@4"i>£L 

[oo5 7] @i ettteo) (^e) mmmiz&z>-~i&£ 

$10-6 *,<DX% 016 < a ) (*¥E0. 0 1 

6 (b) l*«®0„ 016 (c) tijEffi@X'fc*. 
<D-te£mi 0-6A<±E*ifea£1§S***C*tt5fc 
(D&Xfc*. Tfcfc*>/\(0=?t*y>$2 1 
iZ* fi|@^^tf>6 9|-<fctJ-|ft^1 0-6j$i*:3 

m#6 1 t*¥®« regiiJtej x*mt*3<&#*i::fti-ttl:& 

fllCIfcft«-3fc»tt£fcU £$#6 1 tt*¥fc6 1 a(D 
5t4al»ir-$ta)MlI«B6 1 b£±ft£f;:, &£8&lz-*t 
<D^ulfiP6 1 c^Tr^^lC^tt^-i*^C$SLXt^ 
*. mm®e 1 c(&:&T«iWcf&£6 2 
tf>6 2 afC^yjtTKlgSICli&SU ^6 1 CD* 
¥«S6 1 attt^6 2i:(DraiCEli^^ , J>^a)lfttf*3 

<osaaico^6 4^-^©^pj^ic«ix.^$6^ @& 
e > e 9 ttmiae 3 om*fa<o+>b&fc0n±iz&z> < . 

mm&6 i bO)±^»lctty>^tt^^<rt/h6 5C05fc 
*8ttfi<ttJA6 8fc«fc y±T»ie£lcg*S2*i, 
h 6 i5 0)X^IM<fi1I^tta4>i& tf > 6 9 <D@ y lz*¥ 

JWHft**u S£l*3£ftS:LXl>*o ±c 

6lc£* 1#£01fX^>v3>£tttffc6 7l::J:*2 
^(01fXK>*>3 >t(02OOTX'<»3 >X±T 

«$tf>6 2 afci:i;«l66 8r-LA^ 
X^>v3>^^$nxt^t^c*)lc. $tf86 4<Dg& 



(19) #192002-220050 (P2002-22005OA) 

&f> 3&m*3tzxLxto*imz*ztst!v?> 

£&Z*Zttftit\ UH. £m&6 1 (D*¥»6 1 a 

y. ^e©6 i b • 6 1 c£#<-f c^pTfirofc*. 
[0058] 01 7tt.m-7mmmz&z>-ui$mi o- 

7$^Tt(DX, 017 (a) (*¥ffi0. 017 (b) 
(iHffi0. 017 (c) ttiEffi0X*fc* o 
*1 0-7A<1g6£$g«£*l3nr *£C*l**(DliiX& 
*o Stt«96 1 b<0±SaS5f^(i-^(D^^^ 

7h7 so*mm<m*G e/c<t »i«rr»7 ore 

fc^^h7 5fcm*^£&£*iXfcy. dftb<DS 

^7 5a tm*3<DTmfrt>Tfo2tz&&$titzzr? 

*TV h 7 6 tVtfttZ&m*?*) V^A^fcfcllffitffc 7 

■*uraMtfto7 7X**p«**u £fc£$cft6 i <o*¥ 

ttS^IIIE f£to7 7XHSSi£;ft£<fc?f::LXl*2>C£jbt 

-^t^Xtt±Cm6^^g«IC^^-|6^m1 0-6 t^a 

0:*U Eft^^^Bgf fcfc. *«(D-«#$1 0- 
7fc*tf±Em6£fe«<D-**£$U 0-6ttJ^|ft6 8 

ffifciay^it^cox. 1 oo<H>i&mammizt*mmx'2 

[0 0 5 9] 03tt®»S^<D2®«fi£^®mm^ 

«P»fzit-<XS< Ul^. Z<Dtz#>. *«CDK®«m 
1" Xtt. gfgftCD£!M 0- $»Ot±CLt*«W 
0- 1 O-SICfg^T. S^COmttl 4 - 

1 4isg£@!E5U«fi mm xm^LtzmTto^mo 

-»^$1 0-6-1 0-7<7>f5A\ tt*0)-Jlfi^^ 

[oo6o] VL±iz*§tmo-&izm<Dxmmz7fiLtz 
acitts^X'tfci*, 

[006 1] 

*§tmtzgkz&i&mftm-Mii$mizit. xoxou&ti 
tztomtf&z* 

[0062] ( 1 ) tef* it(DKffi«*rcff ax'3^^* 
[0063] ( 2 ) *fi&{*£*&<D&*«r U T4iffllC5t 



(20) ttK)2O0 2-2 2OO50 (P 2002-220050 A) 



mAtz1Zt£to&1t& 2tiZ>zttz£V. «ffi«f- it * 

wm<u<. y>*£Bff***fii::RBLTt,* *a$ 

tttftofzj; * 2 :jfc£<D^X^>v a >£fl>2 oo-tfx^ 
[0 0 6 4] (3) '\0)^ftO-tt<f)>)>0$:it\~Xi$ 

©mScO^lcli. «{*J:&*£0)A«>&ltftL£*tfc 
T> '\0>tt*)>9&mi,*tzZtlZ*V2t)mizati* 

A&eiurc*«. 

to 0 6 5] (4) *z>tz*mmtz&ZVX'<>i>a> 
T'tt. «S«lc«S(t^«M^<^ y 

e^cfai^L\ z<D±?izW*tolz± 

[0066] (5) R3)t9l2a>«Wca«6*tt«ttB 

mmmm-&£m*. ux&m*&&mmtzmm*!fe 

CRKttlz&tifiWimM tfftmLXt, *<o 

ftm*o&*tzxvxfr?frizmmwt*tommtfmt 



mmt. mxtoiz*zix%0>v*'<^i,3>tVLtftz 

\Z «* * 2 **©1fX^>-> 3 <D 2 ^IfX'O V 3 
>T'±TKf£^g£fr£ft£ ft* syfefetfA 

[0067) (6) «.y>^(D«|ffi»rcfelt4^5S«J^ 

£ * - 1 y . waraicai vox©* 

as**) A^Ltt, £*£e^>^$i***i*f* 
m*r* Ltztf^x-&&m2m*xi*ztzijfrfrt>£> 

[0068] (7) TBSDJ 0)¥ft<D&&mzf& 

*u z0&%owm<o&&m(onmfr£>m&zto*iz 

[006 9] (8) ft®&0m&Bm*Z>t£**&iZ* 

mf*<DTEfr*T*iznwtLtz*bv*<\zmmu 

lztl+Znn&EWR2mn+*1k®aHtttt2&tiZ 

K) ttmzmmmizmmzt^ mmzni,xismt><&& 

OJbKttB US** C t aMfcit **iio 
[0070] (9) #Be<D*ltM»*&tt&Mfc£Kr 

frfttzmtttfm («) ^^»c^^(DA^sg¥sr*«ffi 

[0071] (10) fBSDj tmtOlttttCMLfc 

b»ic£ku ^odtitf ^&Br=J9M«m$Ktt& 
■*u &?>'<-omm$mK<DTMtzm&?zzk 

[0072] (11) Wi««*fl(©**tt»T?Tfi#fc 

hr>xtmtotowz*y* mm<Ms^&wi+z>0t><m 



(21) «H20O2-22O050 (P2002 — 220050A) 



C0073] (12) tto>m*ti<DHQl®U<Pt>&^ VI 

tizzy* *-$-2m&mztoi%u^Lwzti±<Dn 
a. 

[@i] *&m<r>n&miz%z-&£m2&mLtz-\ o 

[02] ***(D*Mg«tfl4-«^*SafflLfc1 O 

o%«m^m-mw^*-r«DS@T*$>*. 

[@3] *§tm<Dmmmiz&z-&£mz&&mmz& 

*• 

[04] *IB«0!)9ltt«l=««-«6*0!)>j>^^:«tt 
ft£0>tS£tt (**ffi*63fc) £**t<DT% 04 (a) f* 
04 (b) (0 a - a Jitfc;*Br®0. 04 (b) 

[05] 01 -02(D^<D^fcSSLfc-|6^m^ 
^f^CD-Cr. 05 (a) t*¥®0. 05 (b) ttH® 

0. 05 (c) &mm®X'hz>* 
[06] H5<o-i6^waE*fifcttBtfctt©^r 

[07] *nmtzmz-M{smo>m2n&m*7F-tt>a> 

X% 07 (a) l*¥5&0. (b) ttffl®0. (c) ttlE 

®0T*fc* o 

[08] *§emizmz-to£*a>%3*mm2*+i>o 

T% 08 (a) t*¥®0. (b) l*«SB. (c) f*IE 

[09] 09tt**^^^~|6^COm4^1««^ 
^-t(Dr*. 09 (a) tt^ffiB, 09 (b) tt«®0. 
0 9 (c) f*IEffi0T-&* o 

[01 O] 01 0 (a) 1*09 (a) (D a - a f$|fc*B& 
BBL 01 0 (b) (*09 (a) <Db-b£tt*Brffi0 

[011] *3e*fc«&-w^*a>«5*!fi«^ir^ 
bbt?&*. 

[01 2] 01 i(±*%«<0K5HKm=fil2-tt^9: 



(72)»W# 



[013] *&m<D%ixt&m<D-toizmi osaaw 

fcHLfcttBB-efc*. 

[014] o£gittt 

(c£Lfc¥®0-Cfc*o 

[01 5] m-warni o(Dtts@tts$micwfcsLfc 
[01 e] *mmotiio> (^e) atewcga-ifts* 

1 0-6^^-T4*<DT% 016 (a) tt¥®0. 01 6 

(b) ««®0. 016 (c) &iEm®X'hz> 0 

[017] **W<D«7*tt«rcfl£4-tt^1 0-7 
4><DT% 01 7 (a) tt¥B0, 01 7 (b) tt 

Usa 017 (c) t*iES0-efc*o 

[01 8] *5l«<0m3*Ilfefi»C«^-|ft^*^afflL 

fci oo%<s^2s«^(D^i$m^(oiim^^^ 

i • 1 • • i - »®«* 

2 &s 

3 

i o -unm 
1 1 

1 2 

1 2a»^tf> 

1 3 mm m®H*mmmn 

14 

is v>tmm 

1 6 

1 7 tttffc 
1 8 

19 »fttft 
1 9aa^ii 

1 9b5l^vV^h1 9 b 

2 1 'J 

22 - 23 h 
2 4 

2 5 £36 

2 6 Xhv/<- 

2 7 

2 8 



£JtMlCffiJlMlri B 1 -3 IIMSXS 
^flt»«5»fJJM*«ar 1 B i ^ jii«sx& 



^i>»i*F^*Efofflaja2Tii2»i4 

9 Jlim*9fx>S?-TU>*ttit£fcrt 



